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a7tf,rials, 



[0001] This application is a nation al stare application of International Amplication No. 

Pr.TmF.2004/001 Qm filed August 31 2004. which is herein incornorated bv 

reference in its entirety. 

BACKGROUND 

Field of the Invention 
100021 The present invention relate s generally to embossing. More particularly, 

embodiments of the present invention relate to an apparatus for cle aning deposits on 

an embossing roller during an embossing process. 

Radcground of the Invention 
|00Q31 Embossing is a popular tec hnique for creating three-dimensional designs on or 

creating textures in substrates, such as web-shaped paper or tissue material. To 

emboss a substrate, an embossing pattern on an embossing roller rolls over a 

substrate, for example tissue naner. an d the embossing pattern breaks fibers in the 

within embossing patterns, which seriously contaminate embossing rollers. One 
solution to this problem is to halt prod uction to allow for cleaning of embossing 
rollers. Anothe r solution to address this problem includes complex devices that 
require spraying water or solvent on embossing rollers to wash awav sediment. Such 
solutions are costly or can lead to larger difficulties such as clogging of embossing 

for embossing web-shaped materials that remains clean of sediment during operation. 
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BRIFF SUMMA RY OF THE INVENTION 
(000-4] The present invention is directed toward a roller arrangement for embossing web- 
shaped materials that allows for cleaning during operation. An embodiment of the 

rovides a roller arranpement for emhossing weh-shaped materials. 
laper and tissue materials, comprising at least one embossing 
roller and a cle aning roller. An emhossinp pattern of a plurality of elevations is 
disposed on th e emhossing roller. A plurality of cleaning elements is disposed on the 
cleaning roller. The embossing roller can comprise either a punch or a matrix. 
[0005] Another emb odiment of the present invention includes a punch, a matrix, and a 

cleaning rolle r. A first embossing pattern of a plurality of elevations is disposed on 
the punch. A second embossing pattern of a plurality of elevations is disposed on the 
matrix. A plurality of cleaning elements is disposed on the cleaning roller. 
Elevations of punches and matrixes and cleaning elements can be aligned in rows 
spaced apart in a circumferential direction. Elevations of the first embossing pattern 
can he arranged such that thev can he lowered into free spaces between elevations of 
the second emhossing pattern. Cleaning elements of the cleaning roller can be 
arranged in such a wav to allow interaction with a punch or a matrix. Interaction 
between cleaning elements and elevations of a punch or a roller can occur in between 
rows of the elevations. This configuration allows the cleaning elements to remove 
sediment collecting in between rows of elevations of punches and matrixes. 



Roll e r arrang e ment for e mbossing w e b shap e d mat e rials 



Th e inv e ntion disclos e s a roller arrang e ment for e mbossing w e b shap e d mat e rials, in particular, 
w e b shap e d pap e r and tissu e mat e rials comprising a punch on which a first e mbossing patt e rn 
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with a plurality of spaced apart e levations is arranged, and a matrix on which a s e cond 
e mbossing patt e rn with a plurality of spac e d apart e l e vations is arrang e d. Th e el e vations on th e 
first e mbossing patt e rn can b e low e r e d into free spaces on th e s e cond e mbossing pattern. 

P).0.61 Another embodiment of the present invention provides a method for embossing web- 
shaped material hv running an emhossinP roller on web-shaped material, where a 
plurality of el evations are arranged on the embossing roller in rows that are spaced 
a part in a circumferentia l direction. A cleaning roller is positioned adjacent to the 
embossing roller, where a plurality of cleaning elements are aligned on the cleaning 
roller to fit in between the rows of the embossing roller. The plurality of cleaning 
elements nin in between the rows of the embossing roller to remove sediment. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Figure 1 is a schematic diagram showing an exemplary punch in accordance with a 
first embodiment of the present invention. 

[0.008} Figure 2 is a schematic diagram showing an exemnlarv cleaning roller that can 
interact with a punch such as that embodied in Figure 1 . 

10009.1 Figure 3 is a schematic diagram showing an exemplary punch in accordance with a 
second embodiment of the present invention. 

[0010] Figure 4 is a schematic diagram showing an exemplary cleaning roller that can 
interact with a punch such as that embodied in Figure 3. 

[0011] Figure 5 is a schematic diagram showing an exemplary path of cleaning elements 

embodied in Figure 2 between elevations on a punch such as that embodied in Figure 

L 
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embodied in Fipnre 4 between 

»matir diapram showing an 
lent of the present invention. 
Fipnre 8 is a schematic diagram showing an 
interact with a punch such as that embodied in Figure 7. 
Fipnre 9 is a schematic diagram showing an exemnlarv nath of cl 
embodied in Figure 8 between elevations on a nui 



that embodied in Figure 



rdance with a 



in Figure 



DETAILED DESCRIPTION OF THE INVENTION 

[001 6 1 An embodiment of the nre sent invention provides a roller arrangement for embossing 
web-shaped materials, such as weh-shaned naner and tissue materials, comprising at 
least two embossing rollers and at least one cleaning roller. An embossing roller can 
be either a punch or a matrix. A punch includes a first embossing pattern with a 
plurality of sn aced-apart elevations. A matrix includes a second embossing pattern 
with a plurality of spaced-anart elevations. F.levations on the first embossing pattern 
can he lowered into free snaces on the second embossing pattern. 

r00171 When tfeea first embossing pattern and thea, second embossing pattern of a punch and 
matrix are geometrically adjusted on top of each other in such a way that tbe- 
elevations mutually and substantially correspond at a number of locations-a, micro - 
fissure embossing is possible. In other words, the geometry of the embossing pattern 
breaks th a The first and second emhossing patterns break fibers of tkea, web-shaped 
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material* thus greatly increasing the water absorbency capability of sak*£hg fibers. 
During the-embossing of rtreweh-shaped materials, such as web-shaped paper and 
tissue materials, sediment such as p aper fihor r , nr . w o ll ar . fiher and dust* adhere to the- 
gaps of the within embossing pnttern patterns. which_can seriously contaminates the 
punch and matrix. Up until now, production would be interrupted to allow for the 
Zoning nf tVim m\Ur tn nr.hiwft gnnH efflbessfflg r e r,nltr,contaminate punches and 
matrixes. 



\Q02Q1 Tn accordance with an embodiment of the nresent invention, elevations on an 

embossing web shaped mntttrinlr . pattern of a punch or matrix are arranged in rows 
ihaLar^pafifid^ rart in a circumferential direc tion. Elevations on an embossing 
pattern can also he arranged in such a way that cleaning can occur during operation. ^ 
checker hoard pattern. For example, elevations could, when seen from a ton view, be 




desired micro-fissure embossing is achieved as a punch and matrix interact, 
[0021] This obj e ct is achiev e d with a roller arrangement inl n accordance with claim 1 . In 
aeeerdanee wit h with an embodiment of the prgsenLinvention, the e levations on the 
embossing pattern of the punch or matrix is arranged in rows that are spac e d apart in 
the circumferential direction whil e at least one cleaning roller is provided^ which 
comprises cleaning elements that can be arranged in tbea circumferential direction 
which that can run between the-rows of elevations on ri^emhossing patterns of 



punches or matrixes. Cleaning elements can be knife-like cleaning studs of such a 



[0019] 



It is th e object of th e present invention to configur e a roller arrangem e nt for 
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geometry to conform to a geometry of an embossing pattern of th e ^A punch or the- 
mnrriv Pnnvflni fl ntlv both the punch and th e matrix are e acha matrix can be fitted 
with a cleaning roller which is thatcan he located outside tbea path of thea web- 
shaped material to allow interaction with ekhe*-the punch or the matrix. During 
operation-die, cleaning elements continuously run in a circumferential direction 
between the-elevations on each embossing pattern coll e cting, cleaning out sediment 
such as paper fibers and dust. 
JQ0221 Advantageously, th e fl gcauss cleaning elements run in thea circumferential direction 
of a cleaning roller, the cleaning rolle r so it i s itself kcleaned.The e£leaning 
elements could can also be radially offset in thean axial direction of thea cleaning 
roller to guarantee smooth and non plucking operation of thea cleaning 
rolle rConvoni e ntlv. the hv preventing cleaning elements areof knif e lik e a cleaning 
Studs thft geometry of which conforms to the geom e tr v roller fro m colliding with 
elevations of th e embossing patt e m. a punch or a matrix. 

JflPlH 

[0024] Finally, th e el e vations on th e e mbossing pattern could also b e arrang e d in a 

check e r board pattern wh e reby th e shape of e ach el e vation is of l e sser importance. Seen from a 
top view, th e e l e vations could, for exampl e , be cross s hap e d, squar e , oval or a similar shap e , as 
long as th e desired micro fis s ure e mbossing is achi e ved as the punch and matrix int e ract. 
100251 

B e low, the inv e ntion is described in greater detail in the enclosed figures. They 
show: 

10.0261 Figure 1 -Ah£ schematic repr e s e ntation of adiagram showing an exemplary punchJH 
in accordance with a first embodiment of the present invention s Punch 10 is fitted 
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with an embossing pattern that includes elevations 16 arranged in rows 12 and 14 in a 
circumferentiaL direction . which can be idciUkaU ndjms s s h aped, when seen from 
above, whereby elevation s 1 6 also are arranged in a checker hoard pattern. 

Figure 2 a s chematic repr e sentation of a cleaning roller that interacts with the punch in 
figure 1 ; 

Figur e 3 a schematic r e presentation of a punch in accordanc e with a second embodiment of 
the pr ese nt inv e ntion; 

Figur e 4 a sch e matic representation of a cleaning roll e r that interacts with th e punch in 
figur e 3; 

Figure 5 an illustration of th e path of th e cl e aning el e ments in figure 2 between th e 
elevations on the punch in figure 1; 

Figur e 6 an illustration of the path of th e cl e aning e lements in figure 1 b e tween th e 
elevations on the punch in figure 3; 

Figure 7 a sch e matic r e presentation of a punch in accordance with a third embodim e nt of 
the present invention; 

Figur e 8 a schematic representation of a cleaning roller that interacts with the punch in 
figur e 7; and 

Figure 9 a schematic repr e s e ntation of the interaction of th e punch and cleaning roll e r in 
figures 7 and/or 8 ; 

[0027] The punch 10, repr e sented in figure 1, is fitted with an embo ssi ng pat te rn consisting 
of elevations 6 arranged in rows 12, H in circumferential direction which, when s ee n 
from above, ar e all identical and cros s shaped whereby th e e l e vations 16 also are 
asraaged ; " a eheekeg bnnrH pattera Thp puneh in figure 1 int e rnets with nFigure 2 is 
a schematic d iagram showing an exemplary cleaning roller 20 from figur e 2 on which 
^wpyalthat can interact with punch 1 0 embodied in Fipure 1 . Several cleaning 
Kto teelements 26, 26' T= and 28 are arranged in rows 35,22 and 24 in ^circumferential 
direction cleaning studs 26 roller 20. Cleaning elements 26 and 26* of each 



7 DeltaView comparison of pcdocs://docsmcl/l 328764/1 and pcdocs://docsmcl/l 328763/1. 

Performed on 09/22/05. 



row are spaced apart in ^circumferential direction so that the cleaning function is 
briefly interrupted during operation* which prevents the-cleaning studs 26. elements 26 
and 26' from clogging as they pass very closely by the-elevationsTjiL, During-the 
interruption, collected paper fibers can be removed from i&.between the-cleaning 
stud s 26 . elements 26 and 26' bvand the cleaning roller7 = 2£L The cl e aning studs 
^ Cleaning elements 26 and 28 are radially spaced apart in tfeeaa axial direction of 
thea emhossing cleaning roller 20 in such a way that they, as a group of cleaning 
stokr elements 26 and 28 successively run between the-spaced apart rows of 
elevations JiLpreventing pluckin g collisions between cleaning elements of-the 
cleaning roller 20 wA eand elevations of punchr 10. Th e angular arrang e m e nt of th e 
cl e aning studs 26, Cleaning elements 26 and 28 is encount e r e d are radially offset in 
such a way that only one cleaning ste delement 16 at any one time runs on an axial 
line of tfeea cleaning roller 20. 
J0028] Figure 3 shows is a schematic r e presentation of a variation of a diagram showing an 
exemplary punch 30 akein accordance with a second embodiment of the present 
invention. Punch 30 can be fitted with elevations 36 arranged in rows 35 t32 and 34 in 
a checker board pattern, how e v e r,^ hgr£ the distance between the mthe rows of 
elevations 32 and 34 is greater than the distance between the rows of elevations 1 2 
and 14 in theanother embodiment of the present invention shown in figure 1 
Corr e spondingly, th e cleaning roll e r 10 shown in figur e 4 is fitted with wider cl e aning 
studs 4 4, 16', 18 so that th e paper fibers and du s t betw ee n the rows 32, 3 4 i s 
complet e ly gath e red. 
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Fi gure 4 is a schematic dia gram showing an exemplary cleaning roller 40 that can 
interact with punch 30 embodied in Figure 3. Cleaning roller 40 is fitted with wider 
cleaning elements 46. 46 ? . and 48 than cleaning elements 26. 26\ and 28. shown in 
Figure 2. such that paper fibers and dust collected between rows of elevations 32 and 
34 are gathered. 

\Q0M\ Figure 5 shows the is a schematic diagram showing an exemplary path A of cleaning 
elements 26. 26/ and 28 on cleaning roller 3020, embodied in Figure 2, between fee- 
elevations l£o n tho embossing pattern of th e punch 10 from figureembodied in 
Figure 1 . By geometrically complementing th e s hape shapga of-the elevations and th e 
1 6 with dimensions of-4fee cleaning Studs it i>. ensur e d that nllelements 26. 26'. and 28. 
fibers and all-dust arecan be removed from the surface surfaces of theemhossing 
rollers to facilitate superior embossing roller facilitating a good e mbossing 
fesu tiresults . The interaction b e tween the punch 30 show r n in figure 3 and 
AeSimilarlv. Figure 6 is a schematic diagram showing an exemnlarv path B of 
the cleaning elements 46. 46'. and 48 on cleaning roller 40 shown in figure 4 is 
depteiedemhodied in figure^Figure 4. between elevations 36 on punch 30 embodied 
in Figure 3. 

J1IQ3U Figure 7 sbowsis a schematic diagram showing an exemnlarv nunch in accordance 
with a third embodiment of a punch wit h the present inventio n . Figure 7 shows a 
pattern of regularly spaced-apart hnsicallvand substantially rectangular elevations 50 
whose circumferential contour is slightly convex. A patt e rn fo r Figure 8 is a possible 
matchin g schematic diagram showing an exemplary cleaning roller is shownthat can 
interact with a punch such as that embodied in figur e 8. Th e cleaninoFigure 7. 
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Cleaning studs 52 that can r un in ^circumferential direction arecan be fitted with 
horizontally running sfa delement segments 54 that correspond with tfee-spaced-apart 
elevations §3 of th n punch SO as shown in figure 7, of a punch, whereby axially 
neighboring ***4 feelement segments 54 are separated by a free space 56. The- 
intm-nrtinn Fi pnre Q is a schem atic, diagra m showing an exemplary oath of the punch in 
n^™^™™ "" fh figure 7 m4 the Hnnnina mlW cjeaaing elements embodied in 
n^nr^™™ »nth figiir n <? in r hnnnFipiire 8 between elevations on a punch embodied 
in f£igure-9rJL 

[QQ321 

The characteristics of tho invention revealed in the 

[0Q33J Although Figures 1-7 illustrate the pre sent invention as applied to a nunch. one of 

ordinary skill in th e art would readily annreciate that the cleaning roller of the present 
invention could he applied in a simila r manner to a matrix. Indeed, as stated above- 
H n nnriptinn in thn Hmwingn, nr . wnll nn cleaning elements can cooperate with either 
punches or matrixes, or both. 

[00141 The forepoinP disclosure of the preferred embodiments of the present invention has 
been presented for purposes of illustra tion and description. It is not intended to be 
exhaustive or to limit the invention t o the precise forms disclosed. Many variations 
and modification s of the embodiments described herein will be apparent to one Of 
ordinary skill in the patentart in light of the above disclosure. The scone of the 
invention is to he defined only hv the claims could be significant for tho realization of 
the inv e ntion individually as well as in any combination. 
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hv their equivalents 



1 1 DeltaView comparison of pcdocs://docsmcl/l 328764/1 and pcdocs://docsmc 1/1 328763/1. 

Performed on 09/22/05. 



WHAT TS CLAIMED TS: 



1 . Relie f A roller arrangement for embossing a,web-shaped materials, in particular, web 
r.hnp e d pnper and tir,r , iio materials with comprising: 

- a punch, on which a first e mbossing patt e rn e ncompassing a plurality of spac e d 
apart el e vations is arrang e d, and 

- a matrix on which a s econd 
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at least one embossing roller defininp an embossing p attern oncompa o sin c ^ 
wherein the embossing pattern comprises a plurality of spaeed-filmtiOQS aligned 
in rows that are spaced apart in a circumferential direction: and 
a cleaning roller defining a plurality of cleaning elements that are aligned between 
the rows of the at least one emhossinp roller. 

2. The roller arranpement of claim 1 . wherein the a t least one embossing roller comprises a 
punch. 

1 The roller arranpement of claim 1 , wherein the at least one embossing roller comprises a 
matrix. 

4, A roller arranpement for em bossing a web-shaped material, comprising; 

a punch def ining a first embossing pattern, wherein the first emboss ing pattern 
comprises a first plurality of elevations aliened in ro ws that are spaced apart 
n lov.ntinnr . in nrmng a d: in a circumferential direction: 

a matrix defining a second embossing pattern wherein the second embossing 
pattern com prises a second plurality of elevations aligned in rows that are spaced 
apart in a circumferential direction: and 

a cleaning roller defining a plurality of cleaning elements that are aligned between 
the rows of one of the punch and the matrix. 
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1 Whorohv th e The roller arrangement of claim 4. wherein the plurality of elevations enof 
the first embossing pattern ar e low e red into is configured to align with free spaces enbetween the 
plurality of elevations of the second embossing pattern^ 

fL The roller arrangement of claim 4. wherein the cleaning elements are aligned in a 
circumferential direction of the cleaning roller. 

Z characterized hv th e fact thatThe roller arrangement of claim 4. wherein the cleaning 
elements interact with the el e vations (16, 36) on th e e mbossing patternj ins of the punch (10, 30) 
e?and the matrix are positioned in rows (12, 1 4 ; 32, 34) that are spaced apart in th e 
circumf e r e ntial direction while at l e ast on e cl e aning roll e r (20, 40) is provided which is fitt e d 
with cl e aning elements (26, 26', 28; 4 6, 4 6', 4 8) in th e circumf e r e ntial direction which run 
between the rows (12, 14 and/or 32, 34) of elevations engf the e mbossing patt e rni ng of the 
punch ergnd, the matri x to remove sediment . 

JL 2. Rolle r The roller arrangement in accordanc e witho f claim 1 . characterized h v 4. wherein 
the cleaning elements (26, 26'; 46, 46') which are spaced apart in the circumferential direction of 
the cleaning rolle r (20; 4 0) . 

<L 3. Rolle r The roller arrangement in accordanc e with of claim 1, charact e rized bv 8. wherein 
the cleaning elements (26, 28; 46, 48) which are radially offset in the axial direction of the 
cleaning rolle r (20; 40) . 

4r Roller arrang e m e nt in accordanc e with claim 1, charact e riz e d by the cl e aning 
el e m e nts being knif e lik e cl e aning studs. 
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10. 5. Rolle r The roller arrangement in accordance witha f claim 1 eharaeterized hy± wherein 
the plurality of elevations mof at least one of the first and second embossing pattern which 
^patterns of the punch and matrix is arranged in a checker board pattern. 



Abstract 
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1 1 The roller arrangement of claim 4 wherein the web-shaped material is tissue material. 



1 7 The roller arrangement of claim 4. wherein the W€ 



is paper. 



second < 



».ment of claim 4 wherein one of the first embossing Pattern and the 
is cross-shaped. 



14 The roller arrangement of claim 4. wherein one of the first er 



1 5 The roller arrangeme nt of claim 4. wherein one of the first embossing nattem and the 
second emhossinp pattern is oval-shaped. 

16 A method for emh ossinp web-shaped material comprising; 

rollinp the web-shaped material over an em hossinp roller, the emhossinp roller 
defininp a plurality of elevations i n rows that are spaced apart in a circumferential 
direction: 

positioning a cleaning r oller adjacent to the embossing roller, the cleaning roller 
defining a nl nralitv of cleaning elements that are aligned between the rows of the 
embossing roller: and 

running the plurality of cleaning elements in between the rows of the embossing 
roller to remove sediment. 
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1 7. The method of cla im 1 6. further comprising running the plurality of cleaning elements 
intermittently in between the rows of the embossing roller to remove sediment. 

1 8. The method of claim 1 6. further comprising arranging the plurality of cleaning elements 
radially offset on the cleaning roller such that only one cleaning element at anv one time runs 
hetween the rows of the embossing roller. 

19. The method of claim 16. further compris ing running the plurality of cleaning elements 
successively hetween the rows of the embossing roller. 



70 The method of claim 16. wherein the embossing i 



of a punch and a 



matrix. 
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ABSTRACT OF THE DISCLOSURE 



Rotte r A roller arrangement for embossing web-shaped materials, in particular, web- 
shaped paper and tissue materials , is disclosed . SaidA roller arrangement comprises a punch-eft* 
whic h includes a first embossing pattern* flncompnr, r ,ingcontaining a plurality of spaced-apart 
elevations is arranged , and a matrix fre-whic h includes a second embossing pattern, 
e ncompassin g containing a plurality of spaced-apart elevations , is arranged . The elevations on 
the first embossing pattern can be lowered into free spaces f min betwe en elevations of the second 
embossing pattern. The inventiv e roller arrangement is characterized by the fact that th e 
elevatieftS <™ th e* p mhn«rting pntt a rn of th e punch or th e mntrix Elevations on embossing patterns 
on punches and matrixes are positioned in rows that ar e spaced apart in thea circumferential 
direction whil e at . At least one cleaning roller is provided* which comprises cleaning elements 
arranged in thea circumferential direction that rwiinteract with a punch or a matrix in between tbe- 
rows of elevations on the-embossing pntt e rn of the punch nr t h e matrixpattems of punches and 
matrixes. 
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